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I. Andrew D. Bailey declare as follows: 

I am a co-invemor in (he above-ddeniified patent appUeaton. 

lomacitizeDofthBlJiiitedStatesof Amcnca. Ia]ncuizeindyeiiq>lqyedb)rLan> 
Reseazch Corpotaiion, 

I leodved zny BS in Applied Math, Engin&enng, and Physies fiom ifae Univezsity of 
Wjsconsui. Madison in 19S7 and my PhD. in Expernneiital Plasma Physicfi £rom the Cafifoxnia 
]bstitiite of Technology (Caltech) in Fiisadaia, CA in the year of 1993. I have been oontmoonsly 
ensaged in academic and indnsiiial plasma physics leseazdi and development since 1986. My 
woik has been fbciued m seamc<Midactior processing since niy pofix-doe 
Munay IQll, NT in 1993 and piedominantly etc^ capita] eqaipment process and haid^vaie 
development since 1996. 

I have xeviewed U.S. Patent 5,370,765 to I>!mdl.t7.S. Patent 5,464^499 to Moslebi et al„ 
U.S. Paieni 5,44.207 n> Sefcine et al., and U.S. Paioit 5^02^5 to Uer^ikowitz et aL It would 
not be obvious to combine tfaeae re&iencBs to obtain the invendon as leciied in cdaim 2, 
the purpose and deaign «F rtie twagrtftrtA tiwrxn^mmmntv^ in tlii-m pa«wn*c ar^ c^gtri fl'"' n ''Ty «Bffrrfnt 
ftom onr own paienL The designs of diesemagaecieazxangementsaiencm-^vial and lequize 



cation to meet the objectives of each particular embodiment. 
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It is leasoBibly obvious for ihose goifiraUy skffled ia the ait t» apply ihe ooDcepts of 
putting magnets near whem you want xoasnctic fields high and to attempi alternating pole 
airangemenis to ay ro Jfe^ the magnetic fidd ficm penenating some zegion away ftom the 
magnets. It is not a triioal matter even for those sktlled in the art to combine the ap^ 
design elenoeiils to cseate a nseful invention designed for a pmpcro as we disclose in our patent 
application. The patents cited show the lengths to ^iMA these iwa-trivial eancems diive 
inventors' design concepts. To those skilled in the art one will notice in Aese patents cenain 
c detign elemeiiis as necessary for their ovm stated purpose and other design elements 
B novel eiAer in oombinatian wiBi non-magnetic eonsideraiions such as lejationship va Oie 
n pttmpmg arrangement, chamber wall materinJ/^lasma jnteraction destie4 the plasma 
source being proposed or the useftlnew iOT scariconductw pnxasss^ 

Our inventian does not xcpiesent an obvious cheny pidcing of simple buUding blocks 
the died or other references, bm ratter a conqiKcaiEd, Inventive bal^ elements 
widi creation of new concqpcs resulting beneficial achievement of atated goals. For instance, one 
mi^t point to Hcrshkowitz and claim their fig 5 shows magnets Inside a vacuum chamb^ 
fig 3 shows magnets extending along the axis of a cylinder, so it might look easy to combiae and 
have much of oor claim 2. However, Hetshhowitz's plasma soorce needs to confine the • 
secondaiy electrons and so needs to have ibe magnets on the top and bottom of his designs as he 
shows. Thcseateinftctnoft-trivialthenuelvessiiweihesabstantiaJdecieaMinfieUBtM 
inside the chamber is fer less pronounced if you change his designs to make the magnets not 
completely encircled die plasma legion. So Ow •venicar magnets in fig 3 aze actually seen by 
one skilled in (he azt as hoops of magnets with thrar magnetic axes pohiiing *into and oat of the 
proposed chamber votane. Onr claim 2 magnetic atraagemcat wjtij only the vertical magnets 
widi radially dimcted magnetic ajtes is topoJogically different £wm the aaangeme^ 
H«shfcDWiJ2. For example, our airattgemeot has synnneliylackmg in Herdikowitidcsi^^ 
fbit» the Add xo be identieaUy zero on the axis of the chamber and hence has a mncb stronger 
radial grafieoc in magnetic fidd and hence ftr less fieW at die wafer for amiprable fi^ 
walls. This is advantageous itself, bnt additionally, die lack of top aad bottom capping magnet 
anays or hoc^ closures enables mnch enhaneed sobstiatD bandUng access and is more 
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appn^viate fior our self igxutmg aad sustatmo^ plasma saace (as opposed to Hefsh£»wi(z' s 
secoadxcy eledroe capture Tequuemeni ihai wouldn't be met twitb our desgn), 

Atd>e time leading up to our invention. I actnanv had id model andfercefany t«ji«in, t» 
peers skiUedin dttatt at our company, tlie subtle difEaences in field stiuccmfs derived ftwn hoop 
baaed magnetic desigDs even more geoeial ihaa Hoshkowitz's desisos, ie^ consider and iq'ect 
hoop designs witbnmgnetie poles not altemasixig, magnecio poles aligoedon axis wiA the 
chamber eiliier alternating or not hi sign. These dif(er«aces make such hoop designs inftsior in 
forcing the magnetic field to be weak near the wafer. Hershfcowitz's designs are dcihr his 
appficatiflm only if it has these fall ho(9 enclosed car hoops capped wiA top andbottxmkaitays as 
shown in die pacenL 

Even if one were 10 say then diat tbecanc^ of magnets in the vacuum fiom 
HersMcowicz was obviously combinable with one of the other cited patents, agsdn to one skiUed 
in the an; Uiis is Tioi cle» since it ovedooks that dements were balanced in ea^ design. 
Dandl' s designs axe similar to Hershkowitz in trying id put field all along the walls to help his 
ECR source wock better, natidl shows chamber walls with indentations id hold the magnets diat 
aie cimimfereiitially arian t ed— again a ho<y design aimed at a making a sonree wozk better. 
Dandl's figures 3l50 show tto concern about enabling the inagnetxc design 10 pKvent vacnim 
wan / plasma iacetactions or preventing deposition on die Walls- 

Mosldii^S magnet anaai^ement looks more aimilar ta aars, htn a^ttuafly desigred 
integrally widi a system to get interactions between O^e wall and die plasma. That's actoally 
opposite of our mvention. wfaoe we are inteiesied in zedncing the effect of phyrical walls 
interacting with the plasma. Maslehi goes to lengdis to describe the metal screen integrally 
mounted to the bottom of theixchamba-. Moslehi's design mar most resembles ouis is desetibed 
as a magnetron pennaneat magnet assembly which ftitiber stresses the obvious linking of 
magnetron spuner concepts wifli using the ro^gnetic fidd to encourage interaction widi die walls. 

Wift respect to wod: like Sekise, their concern is to actually genezaie and control a 
tnagnedc field across the wafeffsimilOT to a number of weU known esalypla^ These 
systems use the magnetic fields to move nOn*unifbmi plasmas aroimd the wafer hence leading to 
a mcne un tfotm final result as long as the iniegratBd effects of die non-onifaini plasmas aie more 
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unifonn chan the fixed system. The desire to put magnetic field across the wafer leads to th& 

oon-syinmetnc orientaiioa of the magnetic axes of magnets placed ideally aronnd tfw 

chamber- ToonesJdlJediiitiiearttMBkcfcariyaveiy difiiMentiiiagneticqr^^ 

tiie movemcDX at the nagoets is aimed ai a specialized vavemBot of the intsgiBted magnetic 

field (fiiectian above tile wafer. litis is not Oie same as cntr itivention whic^ 

topologically difFerent and desigded with difl^^ 

work in the oitier's siQiaiiaa. 

It would not be obvious id combme Uiese nsfeteDoes to obtain the inventiain as leciied in 
claim 9 ance none ihes& lefeiences exploit the invention of using sleeves of pine matedal so that 
what sztiaDdonent of plasma waUiotexaction letnains is with » specified materi^^ Jua .Oiowwig 
magnets in a ftamc held in place or placing a screen between ibe plasma t» proTtct ihe magnels 
ordte waferfiromtmdesiiedcontaniinaiionisiiattfie satoeasourinveiitiam. En tlie many yeaxs 
of iiiaior comversatioiis with those skilled in die an; ibis sleeve concept has not come np in. 
conveisation except by tnyself and has always struck pe^le as novcL In&et^ tfaecombinaticn 
of die (fit the time) recently j^daiy available SiC mbes of snfBcient lengdi was the ^epms pomt 
fbr me xntBllectnally socdng this invention. This invention came tosciber only after S yean of 
w<glQmgatound similar magnelie rfi»in>in r B- datajl^ ttt^viaK-n^, r^ ^'FTira "'"" '"-PBriit'i, 
ejqierifiiice developing didectiic i^aama etch applications (W^ 

ebamberwaU depositions was stmielBtively recent leaUzadoa) and chamber design. Bwasa 
singular soxt of inventive event at tbc end of long straggle thinking <tf the problems - net an 
obvious extension o-combinaiico of things known to those skilled in the art 

I do sot think our invention is obvious in light of these kinds of patents. Theveaie just too 
many steps from these di£ferent concepts to our invention demonsbaiiDg the comhiiKtion of 
creative niagnetic field system design wcik coupled with die insight that vacuum chamber design 
can be included to create a new odvantageons set wall depositiaii and wall-plssma inieraetians 
witliont sacxificing vacnnm pumping speed, wafer plasma processing sytmuBtiy or introducing 
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bigb fields on ttte wa£a- or saaifidsg zaanufactuxable wa£sr transpon and plasma, cieatian 
stxategjes. 

I hereby declare thai all statements made herein of my own knowledge an true and that 
all statwneats made on iTiftwmation and belief are believed to be <rne. I finther declare diac these 
statements aie made with the knowlcd^ ftat NViUM Msc statctnents and the like bo made arc 
punishable by fine or impdsooment; or bofli (under Section 1001 of Htle 18 of the thixied States 
Code), and that such willful &lse statements may jeopardize the validity of die ^^catioo or any 
patent issued thereon. 
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